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DR. ENARSON, MEMBERS OF THE FACULTY, MEMBERS OF THE GRADUATING CLASS, PARENTS  
AND LADIES AND GENTLEMEN: 
I have p a r t i c i p a t e d in many commencement e x e r c i s e s in U n i v e r s i t i e s of 
the Developing N a t i o n s , during the 37 years I have l i v e d and wo'rked abroad. 
Only r a r e l y , however, have I been p r i v i l e g e d to p a r t i c i p a t e in such events 
in the U.S.A., where I was fortunate to have been born and educated. 
I congratulate a l l of you who are graduating today. For most of you, 
the degree you receive marks the culmination and termination of your formal 
e d u c a t i o n . But I urge you to continue to broaden your knowledge through 
reading, personal exchanges and discussions with others and through t r a v e l ; 
f o r education i s a never ending process. Much of what you have learned, as 
f a c t s or truths during the past four y e a r s , w i l l with f u r t h e r study and 
research be found to have been only p a r t i a l t r u t h s . To discontinue the process 
of informal s e l f - e d u c a t i o n soon leads to mental s t a g n a t i o n , e a r l y f o s s i 1 i z a t i o n 
of i n t e l lect and f r u s t r a t i o n . 
Tomorrow you embark on or commence your l i f e ' s work. Many of you who 
s t i l l have not found s u i t a b l e employment, I am c e r t a i n , are concerned. With 
the economy in d i s a r r a y , as i t is today, and with the s c a r c i t y of employment 
o p p o r t u n i t i e s , some of you may be wondering whether the years of struggle and 
study were worthwhile. With time - come what may - I doubt any of you w i l l 
ever regret having taken the time and made the e f f o r t to a t t a i n a higher 
education. On ocassions such as t h i s commencement, I r e f l e c t on my grandfather's 
advise given during the depth of the economic depression of the 1330
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 s urging 
me to work and s t r u g g l e for a u n i v e r s i t y e d u c a t i o n . My grandfather, a l a r g e l y 
s e l f educated man of modest farm background, i n s i s t e d that a good education 
was the best p r o t e c t i o n against the ebb-tide and f l o o d - t i d e of s o c i a l economic 
and p o l i t i c a l upheaval. He was c o r r e c t ; During the past three decades I have 
spent l i v i n g and working In dozens of d i f f e r e n t developing c o u n t r i e s , i n v o l v i n g 
governments of a l l d i f f e r e n t p o l i t i c a l i d e o l o g i e s , I have seen many people lose 
t h e i r l and, jobs and savings. Those i n d i v i d u a l s with a good education - combined 
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with good s e l f d i s c i p l i n e , motivation and c r e a t i v i t y - have adjusted and 
recovered, whereas o t h e r s , poorly prepared, have not been able to make the 
adj us tment. 
In the few minutes I have a v a i l a b l e I w i l l address my remarks, p r i m a r i l y , 
to the members of the graduating cla s s and t h e i r parents. Some of the pornts 
of view I w i l l emphasize, bear on how I perceive c e r t a i n current problems and 
issues in the U.S.A. as contrasted with how these same issues are viewed i n 
developing n a t i o n s , and several may sound strange to you. This divergence i n 
p o i n t of view a r i s e s , because of d i f f e r e n c e in the order of importance that i s 
given to these problems {e.g. h e a l t h , education, employment, i n d u s t r i a l i z a t i o n , 
energy and m o b i l i t y , food and a g r i c u l t u r e , r e c r e a t i o n , environment, endangered 
species and population) - i n d i f f e r e n t c o u n t r i e s ; and in turn they r e f l e c t 
c o n t r a s t i n g stages of s o c i a l , economic and p o l i t i c a l e v o l u t i o n . What c u r r e n t l y 
may be a non-essen t i a 1 1uxury in an aff1uent nat i on is a searce1y avai lab le 
n e c e s s i t y i n a developing nation and vice v e r s a . 
Often when I read the American p r e s s , or hear the news on radio or 
t e l e v i s i o n 1 become concerned about our complacency and arrogance. We seem to 
take f o r granted the high standard of l i v i n g we enjoy today, while f a i l i n g , 
too o f t e n , to comprehend the assistance of 18 to 20 generations of our American 
f o r e f a t h e r s who c o n t r i b u t e d so much toward what we enjoy today. It i s true our 
nation was blessed with a great wealth of n a t u r a l resources, with a vast area 
of p o t e n t i a l l y productive land in a wide range of mostly favorable climates and 
with extensive deposits of v i r t u a l l y a l l of the major mineral and non-mineral 
non-renewab le re sou rce s . But i t took the co 1 l e c t i ve ,we i 1 di rec ted e f f o r t of 
many 10's of m i l l i o n s of people - v i s i o n a r y government l e a d e r s , educators, 
f arme rs , 1 abo re rs , craftsmen, s c i e n t i s t s , engi nee rs , me rchan ts , entrepreneurs , 
e t c . - over most of four centuries ( i n c l u d i n g the c o l o n i a l period) to convert 
t h i s poten t i a 1 weal th i n t o re a 1 i ty , the reby res ul t i ng i n the h i ghest s tandard 
of l i v i n g the wor 1 d has e v e r expe r ienced. But i f compl acency p revai 1 s , and 
the recent loss of p r o d u c t i v i t y and c r e a t i v i t y c o n t i n u e , our economy and 
standard of l i v i n g w i l l ret rogres s. The re i s no t i me f o r preen ing and g l o a t i n g 
over past accomplishments. Moreover, i t would appear to me, that to continue 
to s t e e r a course demanding more and more pay for less and less work while 
production f a l l s i s s e l f d e s t r u c t i v e and wi11 make the U.S.A. a second c l a s s 
n a t i on, 
There are already s torm warn i ngs of rough seas ahead that threaten the 
quiet waters through which the U.S.A. economic ship of state has s a i l e d , ever 
forward f o r the past 200 years toward "the American dream land of milk and 
honey" wit h i t s assured and automatic ever i n c r e a s i n g standard o f l i v i n g ; 
p r i o r to World War i l the U.S.A. was s e l f s u f f i c i e n t in almost a l l non-
renewable m i n e r a l s , i n c l u d i n g petroleum. Currently we import from 80-100% 
of the f o l l o w i n g minerals that are v i t a l to our i n d u s t r i e s : s trontium (100%), 
columbium (100%), mica (sheet 99%), cobalt ( 9 8 % ) , manganese ( 9 8 % ) , t i t a n i u m 
(37%) , chromium ( 9 1 % ) , tantalium ( 8 8 % ) , aluminum (ore and metal 88%), asbastos 
( 8 7 % ) , the platinum group ( 8 6 % ) , t i n ( 8 6 % ) , f l o u r i n e ( 8 6 % ) , mercury (82%) and 
bismuth (81%) . Moreover, there i s another group of 12 important minerals that 
we import i n q u a n t i t i e s ranging from 40 to 80% of our i n d u s t r i a l needs. This 
group includes: n i c k e l (73%), gold ( 6 9 % ) , s i l v e r ( 6 8 % ) , selenium ( 6 3 % ) , z i n c 
( 6 1 % ) , tungsten (60%) , potassium ( 5 8 % ) , cadmium ( 5 3 % ) , antimony ( 4 6 % ) , 
t e l l u r i u m ( 4 7 % ) , barium (40%), vanadium (40%) and petroleum ( 4 0 % ) . 
The q u a n t i t i e s and costs of imports i s growing r a p i d l y and worsening 
our unbalance of payments and adding to i n f l at iona r y pressures . I f we were 
denied the importation of several of these e s s e n t i a l b a s i c m i n e r a l s , as we 
were of petroleum during the 1973"74 OPEC embargo what would happen to our 
i n d u s t r i a l production and to employment? What, as an i n d i r e c t e f f e c t would 
happen to s o c i a l unrest? A t r a g i c n a t i o n a l calamity would l i k e l y develop. 
Eight years have passed since the OPEC petroleum embargo and we have done 
v i r t u a l l y nothing to change our l i f e s t y l e or to s h i f t to other sources of 
energy which could reduce our unbalance of payments, our v u l n e r a b i l i t y to 
fut u r e p o l i t i c a l blackmail and to the p o s s i b i l i t i e s of another petroleum 
embargo. We continue to worship the family automobile - the golden c a l f of 
the twentieth century - while n e g l e c t i n g the improvement of p u b l i c transport 
systems. Apparently the major i t y of the p u b l i c b e l i e v e s the l i m i t a t i o n s on 
petroleum and gasoline a v a i l a b i l i t y is a hoax cooked up j o i n t l y by the OPEC, 
nations and the voracious American o i l companies. We continue to act l i k e 
the p r o v e r b i a l o s t r i c h who puts h i s head in the sand u n t i l the storm passes. 
Oh were i t so simple 1 U n t i l very r e c e n t l y , the American automobile industry 
has o b l i v i o u s l y continued to produce huge gasoline g u z z l i n g c a r s , i r r e s p e c t i v e 
of the high and r a p i d l y i n c r e a s i n g p r i c e s of g a s o l i n e . They and the automobile 
owners j o i n t l y appear to be determined to make W i l l Rogers 1930s p r e d i c t i o n come 
tru e : "that the United States w i l l be the f i r s t that w i l l go broke (because of 
the automobile) but none the less w i l l d rive to the (county) poor farm i n a l a t e 
model c a r " . I f W i l l Rogers only knew that many of the l a t e model cars taking 
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Americans to the poor farm today are o f Japanese manufacture, he would 
c e r t a i n l y turn over i n his grave. 
The American economy continues to be vulnerable not only on the 
energy f r o n t but a l s o to embargoes on a number of v i t a l minerals as w e l l . 
None the less we continue to b i k k e r and squabble and play games to s a t i s f y 
the whims or calm the fears of a host o f , often e l i t i s t , and narrow s p e c i a l 
i n t e r e s t groups, many of them members of one or more e n v i r o n m e n t a l i s t group. 
L i t t l e thought appears to be given by them to the e f f e c t of t h e i r a c t i v i t i e s 
on the economy, i n f l a t i o n and standard of l i v i n g of the general p u b l i c . 
Recreation appears to be more important than the health of the economy. 
While one group lobbies and succeeds in g e t t i n g a hundred mi 1 I ion acres of 
p u b l i c lands set aside as r e c r e a t i o n a l wilderness areas to be used only f o r 
back-packing, thereby precluding i t s use e i t h e r f o r the production of fo r e s t 
products, or m i n e r a l s , another group lobbies against the c o n s t r u c t i o n of dams 
to generate h y d r o - e l e c t r i c power because i t c o n f l i c t s with the i n t e r e s t s of 
c a n o e i s t s . A t h i r d group lobbies against the expanded use of coal as a 
s u b s t i t u t e energy source f o r petroleum because of s u l f u r dioxide and a c i d 
r a i n . A f o u r t h group l e d by an emotional movie s t a r and a rabid consumer 
advocate who probably know no more than I do, which Is v i r t u a l l y n o t hing, about 
the b e n e f i t s versus r i s k s of atomic f i s s i o n as a source of power carry the day 
with regulatory agencies in Washington against the opinions of recogn
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a u t h o r i t i e s on atomic power such as Drs. Glenn Seobory and Edward T e l l e r . S ucfi 
l o b b y i s t groups have v i r t u a l l y brought a h a l t to the development of a d d i t i o n a l 
atomic power pl a n t s during the past year. But the record of u n i v e r s i t y 
a d m i n i s t r a t o r s and q u a l i f i e d research s c i e n t i s t s is not I i 1 ly white on many 
of these complex v i t a l i s s u e s . They too often remain mute rather than stand 
up in defense of b a s i c truths apparently because of fe a r of reduced l e g i s l a t i v e 
support. And w h i l e the development of a l t e r n a t e sources of power are bl o c k e d , 
energy costs continue to skyrocket being p r o p e l l e d in a large part by the 
rampant s o c i a l v i r u s - i n f l a t i o n that destroys the purchasing power of the 
d o l l a r . Dr. John McKetta, a petroleum expert at the U n i v e r s i t y of Texas, 
p re di cts that i f the cur ren t 15% f nf 1 at i on rate cont i nues crude o i l p r i ces 
w i l l soar to $100 a b a r r e l by 1995. What wi I I t h i s do to our economy and t o 
our democracy? 
We have a l l read about the rampant i n f l a t i o n that destroyed the Weimarer 
Re pub 1 i c of pre-Wor 1 d War I I and paved the way f o r H i t le r
1
 s r i se to powe r and 
the ca tas t roph ies that f o l l o w e d . During my more than a t h i r d of a century 
- 5 -
abroad I have witnessed the demise of democracy in many c o u n t r i e s , v i c t i m s i n 
most cases, e i t h e r d i r e c t l y or i n d i r e c t l y , of unchecked rampant i n f l a t i o n 
which tears apart the s o c i a l f a b r i c of a nation and p i t s one s e c t o r against 
another. This u s u a l l y has re s u l t e d in the take over by a mi 1i tary di c t a t o r s h ip 
of e i t h e r the r i g h t or l e f t . Three cases i n L a t i n America can be used to 
i l l u s t r a t e the sequence of events and perhaps serve to warn other nations of 
t h i s danger. 
Uruguay in the 1930's and e a r l y 1940's was known as the L i t t l e S w i t z e r l a n d  
of the Americas because of i t s model s t a b l e democratic form of government. I t 
had v i r t u a l l y no mineral resources and , l f t t l e i n d u s t r y . Its economy consequently 
was almost e n t i r e l y based upon the production and export of a g r i c u l t u r a l p roducts, 
p r i m a r i l y wheat, beef, mutton and wool. 
By the l a t e 1930's i t s government had enacted l e g i s l a t i o n to provide a 
so c i al p rogram, wh i ch i nc1uded unemployment compensation, e a r l y ret i rement and 
a medical insurance program, that was f a r s u p e r i o r to any such s o c i a l b e n e f i t 
program then in use in the U.S.A. The program was financed by funds l a r g e l y 
derived from taxes on the export of a g r i c u l t u r a l products to Europe. As 
a g r i c u l t u r a l p r i c e s and income from a g r i c u l t u r a l exports increased during the 
war years the b e n e f i t s under the plan were expanded g r e a t l y . When the 
i n t e r n a t i o n a l p r i c e s for a g r i c u l t u r a l commodities de c l i n e d d r a m a t i c a l l y during 
the post war years i t posed a serious problem f o r continued f i n a n c i n g of the 
s o c i a l p l a n . The money supply was g r e a t l y expanded as a temporary " s o l u t i o n " 
wh i ch soon res ut ted in a rampant i n f l a t i o n . By the 1 a te I960
 1
 s soci a 1 unrest 
was widespread and urban t e r r o r i s t s and g u e r r i l l a s threatened to overthrow the 
e l e c t e d government. As the s o c i a l chaos worsened, the reigns of government 
were taken over by a r i g h t i s t m i l i t a r y coup - and Uruguay l o s t i t s democracy. 
The sequence of events that led to the loss of the democratic form of 
government in Ch i l e are very s i m i l a r . C h i l e during the 1930's and the e a r l y 
1930's enacted an ambitious program of s o c i a l b e n e f i t s s i m i l a r to that of 
Uruguay, which was al s o l a r g e l y financed by an export tax on one commodity -
copper. When the world copper p r i c e c o l l a p s e d in the l a t e 1940's and e a r l y 
1950 the s o c i a l program was financed by expanding the money supply, which soon 
gave r i s e to s p i r a t i n g i n f l a t i o n . Costs of l i v i n g soared and s o c i a l unrest 
worsened. A l l e n d e , the Communist Party candidate, was e l e c t e d p r e s i d e n t , perhaps, 
at l e a s t i n p a r t , because he campaigned on the promise to br i n g i n f l a t i o n and 
cost of l i v i n g under c o n t r o l . He- f a i l e d in his attempt to do so, and instead 
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i n f l a t i o n skyrocketed to more than 500% during h i s l a s t year in power. 
Contrary to American newspaper r e p o r t s , by the time hfs a d m i n i s t r a t i o n was 
toppled by a r i g h t i s t m i l i t a r y coup d'etat his popular support had withered 
because of h i s government's i n a b i l i t y to cope with i n f l a t i o n . The case of 
the best wheat s c i e n t i s t in C h i l e , i l l u s t r a t e s the p l i g h t of v i c t i m s o f 
i n f l a t i o n . He informed me in 1977, that a f t e r 35 years of government s e r v i c e , 
even though h i s s a l a r y had increased 38 m i l l i o n times above t h a t o f h i s 
beginning s a l a r y in 1942, he was having d i f f i c u l t y p r o v i d i n g f o r his f a m i l y . 
I f t h i s was the c o n d i t i o n of a top s c i e n t i s t imagine the f a r greater p l i g h t 
o f the low income l a b o r e r s . 
A r g e n t i n a , too, one of the r i c h e s t countries in L a t i n America, has had 
continuous unbalanced budgets and serious i n f l a t i o n over the past 40 y e a r s . 
M i l i t a r y governments rather than d e m o c r a t i c a l l y e l e c t e d governments have h e l d 
power over most of t h i s long p e r i o d . During the past f i v e years i t s i n f l a t i o n 
has ranged from 150 to 400% per year. 
It i s the same story everywhere, i r r e s p e c t i v e o f ideology and kind of 
government - eg. Uruguay, C h i l e , A r g e n t i n a , Poland - when rampant i n f l a t i o n 
f l o u r i s h e s personal freedom and democracy w i t h e r . 
Appa ren t l y du r i ng the I as t U.S . e l e c t i on the Ame r i can pub II c reacted and 
e l e c t e d Reagan, at least in part because of h i s promise to balance the budget 
and reduce i n f l a t i o n . However, in recent weeks i t appears that congress may 
not yet be w i l l i n g to b i t e the b u l l e t and t r y to b r i n g i n f l a t i o n under co n t r o l 
because now many of t h e i r s p e c i a l i n t e r e s t b u l l s are being gored. 
When one r e f l e c t s on the many f o i b l e s of democracy,one marvels at i t s 
abi 1 i ty to s u r v i ve. Perhaps i t s abi1i ty to endure i s best explained by Winston 
C h u r c h i l l ' s famous quota t i o n : " I t is the worst form of government, except f o r 
(those) other forms of government that have been t r i e d from time to time". 
The American people have maintained v i g o r through a d v e r s i t y many times 
in the p a s t . But the continuing drain on t h e i r l i f e resources have thinned 
t h e i r blood and weakened t h e i r resistance to a point where a t r a n s f u s i o n may 
not succeed in renewing the patent unless the many senseless abuses are soon 
mi t i g a t e d . 
Over the past decade we have heard repeated emotional debates lamenting 
the fact the world is running short of f o s s i l fuel energy. So f a r we have seen 
l i t t l e p o s i t i v e a c t i o n to cope with the pending problem. It is true that the 
demand f o r petroleum and gas i s already outpacing production and the s i t u a t i o n 
w i l l become c r i t i c a l w i t h i n the next two o r three decades. Although the 
world's deposits of c o a l , according to some a u t h o r i t i e s , are adequate to 
meet the energy and power demands of the world f o r the next century and 
beyond, doomsayers and environmentalists of various s t r i p e s have confused 
the p u b l i c and congress with t h e i r d i a t r i b e s and up to now have s u c c e s s f u l l y 
delayed the rapid expansion of the use of t h i s f u e l . One group of prophets 
p r e d i c t increased use of f o s s i l f u e l s w i l l increase the carbon dioxide content 
of the atmosphere which w i l l r e s t r i c t the escape of i n f r a r e d heat from the 
surface of the e a r t h thereby producing a warming green-house l i k e e f f e c t which 
w i l l melt the p o l a r icecaps and f l o o d many of the coastal c i t i e s e f the w o r l d . 
At the same time, another f r a t e r n i t y of doomsayers, a l s o a f f i l i a t e d with 
c e r t a i n me t e o r o l ogi s t s - c l i matologi s t s , are p r e d i c t i n g the planet earth i s 
e n t e r i n g another ice age. Meanwhile, a t h i r d group of doomsayers - the 
anti-atomic energy a p o s t i l e s are apparently convinced that the use of atomic 
power plants w i l l increase the incidence of deaths from cancer as a consequence 
of increased exposure to i r r a d i a t i o n . So we can thank the c o l l e c t i v e e f f e c t 
of the f r a t e r n i t y of doomsayers f o r e f f e c t i v e l y delaying the development of 
s u b s t i t u t e energy sources to replace petroleum. 
But the world has an even more c r i t i c a l menacing and complex energy 
prob lem than that of foss i 1 f ue Is , name 1 y the food energy problem. It i s 
a continuing sneaky problem that s t e a l t h i l y grows i n magnitude because of the 
r e l e n t l e s s i n c r e a s i n g pressures exerted by the growth of the human population 
monster. On t h i s front there are no acceptable s u b s t i t u t e s f o r food energy. 
Food is the f i r s t b a s i c n e c e s s i t y f o r a l l of us. And yet i n a country 
as p r i v i l e g e d as the U.S.A., which has long been a large producer and is 
c u r r e n t l y the l a r g e s t exporter of food in the w o r l d , i t is very easy to take 
for granted how important food production and e q u a t i b l e d i s t r i b u t i o n is to 
s o c i a l and p o l i t i c a l s t a b i l i t y . The famine in the A f r i c a n Sahel c o u n t r i e s a 
few years ago l e d to the f a l l of the governments in power which were replaced 
by r e v o l u t i o n a r y governments of one kind or another. When stomachs go empty, 
patience wears out and anger f l a r e s . I f the world i s ever to achieve s o c i a l , 
economic and p o l i t i c a l s t a b i l i t y , I assure you, i t won't be done on empty 
s tomachs. 
Most people f a i l to r e a l i z e that there can be no long delay i n meeting 
the growing demands f o r more food. I f the world f a i l e d to meet the growth in 
demand f o r two or at the most three crop years many countries would be plunged 
i n t o s o c i a l and p o l i t i c a l chaos. Yet in urban areas of the a f f l u e n t 
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i n d u s t r i a l i z e d nations food is token f o r granted by most of the p o p u l a t i o n . 
Host u r b a n i t i e s everywhere, and those of the U.S.A. are no e x c e p t i o n , seem 
to b e l i e v e that food comes from the supermarket, and that i t is e a s i l y 
produced and should always be cheap. They seem to have no concept of the 
magnitude of the food production needs nor of the c a p i t a l investments, 
managerial s k i l l s , work, and r i s k s - of adverse weather, of crop losses 
caused by diseases and pests and unpredictable economic v a r i a b l e s - that are 
involved i n producing the food for the present world population of 4.4 b i l l i o n 
people, which continues to increase annually at the rate of 75 m i l l i o n . 
F o r t u n a t e l y , food energy is a renewable resource and i n t h i s way very 
d i f f e r e n t than f o s s i l f u e l s . A l l of the worlds food energy, e i the r di rect ly 
or i n d i r e c t l y , r e s u l t s from p l a n t c h l o r o p h y l l capturing or h a r v e s t i n g the 
suns energy and photochemically converting i t i n t o carbohydrates, p r o t e i n s and 
f a t s , some of which are used for the plants own metabolism and some of which 
i s s t ored i n i t s t i s s u e s , i n c l u d i n g seeds, n u t s , tubers and f r u i t s , e t c which 
also serve as food f o r man and feed f o r animals. 
In 1975 when world population was 4.0 b i l l i o n , the t o t a l food harvest 
reached 3-3 b i l l i o n m etric tons, i n c o r r e c t e d f o r moisture. Of t h i s t o t a l 
approximately 98% of the tonnage was produced on the land and only 2% was 
harvested from the oceans and inland waters. Unfortunately there seems to 
be a f e e l i n g among many that when the world can no longer produce the food 
i t needs on the land we w i l l be able to harvest vast q u a n t i t i e s from the 
s t i l l l a r g e l y untopped oceans, which represents 71% of the surface of the 
e a r t h . The present evidence does not support such a h y p o t h e s i s . A f t e r 
World War II the world catch of f i s h , shrimp and mulluok rose d r a m a t i c a l l y 
w i t h improved equipment for h a r v e s t i n g . It l e v e l e d o f f at about 70 m i l l i o n 
tons. Some a u t h o r i t i e s c l a i m that several of the p r e f e r r e d food species are 
already being o v e r f i s h e d . Other less p r e f e r r e d species that are not c u r r e n t l y 
harvested might, in the f u t u r e , be f i s h e d and thereby double or even t r i p l e 
the present c a t c h . Even were t h i s to happen i t would none the l e s s s t i l l only 
represent a small percentage of the annual world food needs. The a v a i l a b l e 
data now a v a i l a b l e i n d i c a t e that we should not be deceived by the vastness of 
the oceans as a boundless source of human food. In e f f e c t there must be large 
b i o l o g i c a l deserts in the oceans as f a r as useful food species are concerned. 
Our food supply c o n s i s t s of many plant and animal products. Cereal 
grains as a group, which includes wheat, r i c e , maize, b a r l e y , sorghum, o a t s , 
rye and m i l l e t s c o n s t i t u t e the la r g e s t and most important s i n g l e group of foods. 
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They play a unique role as foods for they possess a d e s i r a b l e combination of 
c h a r a c t e r i s t i c s i n c l u d i n g low moisture content which makes them easy to s t o r e 
and s h i p , combined with high c a l o r i c and p r o t e i n content. Cereals c o l l e c t i v e l y 
represent 4 l % of the tonnage, about 1.36 b i l l i o n tons, and are grown on 
approximately 50% of the arable land area of the w o r l d . They d i r e c t l y provide 
about 52% of the c a l o r i e s to the human d i e t worldwide and approximately 62% 
of the c a l o r i e s to d i e t s in the developing c o u n t r i e s . Moreover, they supply 
n e a r l y 50% of the t o t a l p r o t e i n i n t a k e . I n d i r e c t l y cereals a l s o c o n t r i b u t e 
g r e a t l y to both human p r o t e i n and c a l o r i e i n t a k e , for approximately 35-40% 
of the world tonnage of cereals is fed to l i v e s t o c k to produce meat, m i l k , 
cheese and eggs. The emphasis I have placed on the importance of c e r e a l grains 
in no way is meant to denigrate the importance of potatoes, yams, cassava, 
s ugar , beans, peas, cowpeas , chuckpeas, l e n t i l s , soybeans, peanuts and othe r 
o i l seeds, a vast array of f r u i t s , vegetables and n u t s , as well as meat, m i l k , 
cheese and eggs a l l of which are important in the t o t a l food supply. 
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Wh en ever wc d i s c u s s food requirements by n e c e s s i t y wc must always at the 
same time r . i i s c the question - food f o r how many? Unless wc can, i n the f u t u r e , 
produce and more eq u i t a b l y d i s t r i b u t e adequate food (tbe f i r s t b a s i c n e c e s s i t y ) 
to feed the growing world population there can be no s o c i a l , economic or 
p o l i t i c a l s t a b i l i t y among our ever more interdependent group of n a t i o n s . 
There i s s t i l l heated debate about the date man or "near man" appeared on 
the planet E a r t h . For our purposes l e t us assume that he has been roaming the 
Earth f o r at l e a s t 3 m i l l i o n y e a r s . 
About 12,000 years ago man discovered a g r i c u l t u r e and about the same time 
learned to domesticate animals. World population then i s estimated to have 
been approximately 15 m i l l i o n people. With a s t a b l e food supply p o p u l a t i o n 
growth rates a c c e l e r a t e d . It doubled four times to a r r i v e at a t o t a l of about 
250 m i l l i o n by the time of C h r i s t . Since that time the f i r s t doubling - to 500 
m i l l i o n - occurred by 1650. The second doubling r e q u i r e d only 200 years to a r r i v e 
at a papulation of one b i l l i o n by 1850. That was about the time of the discovery 
of the nature and cause of i n f e c t i o u s diseases and the dawn of modern medicine 
and the r e s u l t i n g improved hygiene--which soon begun to reduce the death r a t e . 
The t h i r d doubling - to two b i l l i o n - occurred i n 1030, only 80 years a f t e r the 
second doubling. Soon t h e r e a f t e r s u l f a drugs, a n t i b i o t i c s and improved 
vaccines were d i s c o v e r e d , which ag;iin reduced death rates s p e c t a c u l a r l y . World 
population doubled again - to four b i l l i o n people - i n 1975. This doubling took 
on]y 45 years and represented an increase of 256 f o l d - or eight doublings - s i n c e 
the discovery of a g r i c u l t u r e . 
Now l e t us b r i e f l y glance at developments on the food production f r o n t . 
At l e a s t s i n c e the beginning of w r i t t e n h i s t o r y , and undoubtedly countless 
times b e f o r e , there have been many c r i s e s i n food production leading to famines 
which were t r i g g e r e d by droughts, p l a n t d i s e a s e s , i n s e c t plagues, i n c l u d i n g 
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hordes of l o c u s t s , grasshoppers and c r i c k e t s . Each c r i s i s was p r e c i p i t a t e d 
when the human popu l a t i o n was approaching the c a r r y i n g c a p a c i t y of the land then 
under c u l t i v a t i o n with the production methods then a v a i l a b l e . 
A f t e r each c r i s i s more land was opened to c u l t i v a t i o n - f o r then land w i t h 
good a g r i c u l t u r a l p o t e n t i a l was p l e n t i f u l - to produce more food t o feed the 
growing p o p u l a t i o n . But population growth i n those e a r l y times was slow because 
man had l i t t l e c o n t r o l over the environment, h i s food supply or h i s d i s e a s e s . 
Over the past 350 years most of the best l a n d , from the standpoint o f good 
a g r i c u l t u r a l p o t e n t i a l , has been opened to production i n the U.S.A. The same i s 
true of most other c o u n t r i e s i n the Americas, i n A s i a , A f r i c a and Europe. 
The question remains how much more good land can the USA and other c o u n t r i e s of 
the World s u c c e s s f u l l y open to a g r i c u l t u r a l p r o d u c t i o n , to meet growing demands 
f o r food and f i b e r , i n the next 40, 60 or 80 years [during which time the next 
doubling of world population w i l l occur)? It i s t r u e that the development of 
large i r r i g a t i o n and drainage schemes such as i n the Indus-Ganges-Brahmaputra b a s i 
i n South A s i a , the Mekong i n Southeast A s i a , the Niger basin i n A f r i c a and the 
Amazon andParance basins i n South America cou]d b r i n g large areas of land under 
higher p r o d u c t i o n . But t h i s w i l l r e q u i r e enormous c a p i t a l investments which are 
beyond the c a p a b i l i t i e s of i n d i v i d u a l n a t i o n s . Moreover, i n t e r n a t i o n a l agree-
ments and i n t e r n a t i o n a l f i n a n c i n g w i l l be r e q u i r e d t o begin to develop the 
p o t e n t i a l of these p r o j e c t s , and the g e s t a t i o n p e r i o d between p l a n n i n g , con-
s t r u c t i o n and complete implementation w i l l be long - three to f o u r decades at 
b e s t . There are a l s o vast t r a c t s of land with good p r e c i p i t a t i o n that g r a d u a l l y 
can be opened to a g r i c u l t u r e i n Sudan. S i m i l a r l y , B r a z i l has vast t r a c t s of 
l a t e r o t i c , leached h i g h l y a c i d s o i l s i n areas with p r e c i p i t a t i o n o f 1,000-1,600 mm. 
Twenty-five years ago these areas, known as the "campo cerrado", v a r i o u s l y estimate 
to c o n s t i t u t e an area of 60-100 m i l l i o n h e c t a r e s , were regarded as having l i t t l e 
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p o t e n t i a l value f o r a g r i c u l t u r e . But w i t h the i n t r o d u c t i o n o f new technology -
i n c l u d i n g l i m i n g and the proper use of f e r t i l i z e r and improved v a r i e t i e s - t h i s 
area i n the past 15 years has become the second l a r g e s t producer o f soybeans i n 
the w o r l d . Under the economic stimulus of world wide shortage o f e d i b l e o i l 
and meal B r a z i l i a n soybean production increased from 350,000 metric tons i n 
1965, to 10 m i l l i o n tons i n 1975 and to 12 m i l l i o n tons i n 1979 - t r u l y a 
r e v o l u t i o n i n soybean p r o d u c t i o n . With the development of proper technology -
e s p e c i a l l y the development of improved disease r e s i s t a n t a g r i c u l t u r a l and t r e e 
crop v a r i e t i e s w i t h b e t t e r adaptation to these d i f f i c u l t s o i l c o n d i t i o n s - i t 
i s very p o s s i b l e that t h i s area w i l l become important producers of maize, 
sorghum, sugar cane ( f o r gasohol), cassava, improved p a s t u r e s , and p o s s i b l y 
a l s o t r i t i c a l e and or wheat and Eucalyptus spp and Pinus spp f o r wood, p u l p , lumber 
and methanol products. 
The grass savannahs of Central A f r i c a , i n many ways s i m i l a r to the "campo 
cerrado"of B r a z i l - - b u t with the added curses of A f r i c a n s l e e p i n g sickness and 
nagana {the corresponding disease of domestic l i v e s t o c k ) , malaria and yellow 
fever--and the savannah of Colombia and Venezuela, a l s o o f f e r o p p o r t u n i t i e s f o r 
large increases i n l i v e s t o c k production and c u l t i v a t i o n i f weeds, crop and animal 
d i s e a s e s , i n s e c t s - i n c l u d i n g vectors that transmit serious human, animal and 
pl a n t d i s e a s e s , can be c o n t r o l l e d . I t i s my contention a l s o that whether we 
l i k e i t or n o t , much of the area now covered by t r o p i c a l r a i n f o r e s t s i n the 
Amazon b a s i n , i n C e n t r a l A f r i c a and i n Indonesia w i l l be opened to a g r i c u l t u r e 
during the next four decades i n one way or another e i t h e r by the slash and burn 
migratory a g r i c u l t u r e of the past or by i n t e n s i v e l y w e l l managed p l a n t a t i o n 
tr e e crop a g r i c u l t u r e that can have minimal negative impact on these s o - c a l l e d 
f r a g i l e environments. The p i o n e e r i n g Daniel Ludwig's Forest P l a n t a t i o n P r o j e c t 
on the J a r i r i v e r , a t r i b u t a r y of the Amazon, has already demonstrated that 
p u l p , paper and lumber can be s u c c e s s f u l l y produced without d e s t r o y i n g the eco-
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systcm w h i l e at the same time p r o v i d i n g a f a r b e t t e r standard of l i v i i . g f o r a l l 
employees - i n c l u d i n g the laborers - than they would ever achieve under a s l a s h 
and burn migratory a g r i c u l t u r e . 
The same op p o r t u n i t y e x i s t s f o r the s u c c e s s f u l development of p l a n t a t i o n s 
o f A f r i c a n O i l Palm, B r a z i l i a n rubber t r e e (Havea b r a s i l i e n s i a ) , c o f f e e s , 
Cacoa and a number of nut t r e e s p e c i e s . How f a s t these p o t e n t i a l i t i e s become 
r e a l i t i e s w i l l depend upon how soon agressive research programs are e s t a b l i s h e d 
and maintained to develop appropriate technology on which sound'plantation 
management can be based, and, moreover, w i l l depend on whether governments w i l l 
e s t a b l i s h economic and p o l i t i c a l p o l i c i e s that w i l l permit the establishment of 
p l a n t a t i o n s and the adoption of the technology as i t becomes a v a i l a b l e . I 
s i n c e r e l y hope that j o i n t l y the B r a z i l i a n p o l i t i c i a n s , the i n t e r n a t i o n a l bands 
of neo-environmentalists and God give Mr. Ludwig another 10 years of c r e a t i v e 
a c t i v e l i f e so that he can remove a l l doubts about the soundness of the p l a n t a t i o n 
t r e e crop approach f o r use o f part of the land i n the humid r a i n f o r e s t t r o p i c s . 
Even though I have gone i n t o considerable d e t a i l to show that there i s a 
large area o f land that can be brought under production i n the medium time frame--
40-60 years--the p o t e n t i a l of t h i s production w i l l not c o n t r i b u t e g r e a t l y i n the 
next two to three decades. Therefore i n the short term-~the next 10-30 years--a 
d i f f e r e n t approach, namely, i n c r e a s i n g crop y i e l d s , on the land c u r r e n t l y under 
c u l t i v a t i o n throughout the w o r l d , must provide most of the needed increase i n 
food production t o stay ahead o f population growth w h i l e the population monster 
i s being tamed. 
The soundness of t h i s approach i s abundantly evident from an examination 
of the r e v o l u t i o n i n crop y i e l d s that has taken place since 1940 i n American 
a g r i c u l t u r e , and made i t the envy of a l l other n a t i o n s , and e s p e c i a l l y o f the 
s o c i a l i s t c o u n t r i e s . 
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But the r e v o l u t i o n i n crop y i e l d s and production d i d not happen o v e r n i g h t . 
I t s ground work was l a i d i n 1862 when President L i n c o l n w i t h i n a p e r i o d of a few 
weeks signed b i l l s that e s t a b l i s h e d the Land Grant C o l l e g e s , which have subse-
quently become great u n i v e r s i t i e s , the Bureau o f A g r i c u l t u r e which was to subse-
quently evolve i n t o the U. S. Department of A g r i c u l t u r e and the Homestead A c t , 
which provided land to many landless immigrants and otheT Americans who had i n t e r e s t 
i n becoming farmers. Each o f these laws have c o n t r i b u t e d g r e a t l y to the improve-
ment of a g r i c u l t u r e . Subsequently i n 1884 under the Hatch Act the A g r i c u l t u r a l 
Experiment S t a t i o n s were e s t a b l i s h e d , mostly i n conjunction w i t h and to strengthen 
the research e f f o r t s of the Land Grant Colleges and U n i v e r s i t i e s . In 1914 the 
f i n a l key o r g a n i z a t i o n of the triumverate [education, research and extension) -
the Federal Extension Service was e s t a b l i s h e d and charged with the r e s p o n s i b i l i t y 
of extending the new technologies to farmers and ranchers as they become a v a i l -
able from r e s e a r c h . 
But the increa s e i n food production i n the USA f o r the f i r s t more than 300 
years-^rom the e a r l y C o l o n i a l p e r i o d up u n t i l post World War I I - - f o l l o w e d the 
t r a d i t i o n a l p a t t e r n of other c o u n t r i e s by i n c r e a s i n g the area under c u l t i v a t i o n 
as the markets f o r more food and f i b e r j u s t i f i e d . During the p e r i o d from about 
1830 up u n t i l 1930 the greatest progress made toward i n c r e a s i n g production was 
through the development of and widespread adoption of improved farm machinery, 
u n t i l the f i r s t decade of the twentieth century horse powered and subsequently 
steam and petroleum powered. Improvements i n farm machinery c o n t r i b u t e d t o 
increased production i n two ways, namely, by 1) i n c r e a s i n g the area that could 
be c u l t i v a t e d by a fa m i l y and 2) by modestly i n c r e a s i n g y i e l d s per acre through 
b e t t e r seed bed p r e p a r a t i o n , b e t t e r conservation and u t i l i z a t i o n of moisture and 
b e t t e r c o n t r o l o f weeds. 
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But tiie r e a l l y dramatic increases i n y i e l d per acre had a long g e s t a t i o n 
p e r i o d . In the l a s t h a l f of the n i n t c c n t h century e a r l y American researchers 
drew h e a v i l y upon the research experience in s o i l f e r t i l i t y and crop r o t a t i o n s , 
e t c . that was b e i n g developed by L e i b i g i n Germany, Laws and G i l b e r t i n England 
and Bassingault i n France. The pioneer work of Pasteur, DuBarry, Koch,etc. 
s t r o n g l y i n f l u e n c e d our e a r l y U.S. research e f f o r t s i n p l a n t pathology, v e t e r i n a r y 
medicine, and entomology. But i t was not u n t i l the l a s t decade of the nineteenth 
century and the f i r s t two decades of the twentieth century that, most o f the pieces 
of the American production technology jig-saw puzzle had been developed by our 
e a r l y researchers i n the f i e l d s of s o i l science and agronomy, p l a n t b r e e d i n g , 
p l a n t pathology, entomology, animal breeding and n u t r i t i o n , and v e t e r i n a r y 
medicine. Through a stroke of bad luck i n t i m i n g most of the technology l a y 
dormant and unused f o r 15 years paralyzed by lack of markets and a g r i c u l t u r a l 
overproduction, during the economic depression of the 1930's. Then q u i c k l y with 
the demand f o r more food to support our European, A f r i c a n and Asian a l l i e s during 
World War I I , and immediately f o l l o w i n g the war, when t h e i r a g r i c u l t u r e was i n 
d i s a r r a y , the economic parts of the American production jig-saw f e e l i n t o p l a c e , 
the demand f o r more food on the market which s t i m u l a t e d more p r o d u c t i o n . Y i e l d s 
and production began to r i s e . But the most s p e c t a c u l a r increase took place during 
the 1950's and 1960's with the r a p i d expansion of the i n f r a c t u r e f o r production 
and d i s t r i b u t i o n of inputs such as f e r t i l i z e r , w e e d k i l l e r s , p e s t i c i d e s . The p r i -
vate s e c t o r played a major r o l e i n the development, i n t r o d u c t i o n , d i s t r i b u t i o n of 
these i n p u t s , as w e l l as the development of b e t t e r equipment f o r use i n t h e i r 
a p p l i c a t i o n . Then i n the greatest r e v o l u t i o n i n crop y i e l d s that the world had 
ever seen, the short 30 year p e r i o d from 193S-40 compared to 1971-73 y i e l d s per 
acre i n bushels rose s p e c t a c u l a r l y as f o l l o w s : 
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Corn 28.4 to 92.3 Wheat 14.2 to 32.8; Soyhcans 19.2 to 27.7; 
Sorghum 13.0 to 57.7; Barley 23.0 to 43.2; Cotton 0.5 to 1.0 ( b a l e ) ; 
Beans 8.9 to 12.4 (100 I b . s ) ; Potatoes 75.0 to 231.0 (100 l b s . ) ; and 
Peanuts 7.5 to 21.9 {100 l b s . ) 
Although y i e l d per acre o f these same crops has continued to increase 
during the past decade, i t i s at a much slower r a t e than during the 1950's and 
1960's, and t h i s trend i s l i k e l y to continue, f o r i t w i l l become more and more 
d i f f i c u l t to ob t a i n f u r t h e r increases as the maximum b i o l o g i c a l y i e l d l i m i t s are 
approached. This being the case, i f the world i s to avoid repeated famines i n 
the next three decades i t w i l l be a b s o l u t e l y e s s e n t i a l f o r t h i r d - w o r l d developing 
n a t i o n s , where y i e l d s per acre are s t i l l very low, to d r a m a t i c a l l y i n c r e a s e 
t h e i r per acre y i e l d s of a l l b a s i c crops. 
The f i r s t f o r e i g n t e c h n i c a l assistance program designed to a s s i s t a developing 
nation to improve i t s a g r i c u l t u r e was the Cooperative Mexican Government-Rockefeller 
Foundation A g r i c u l t u r a l Program, which was e s t a b l i s h e d i n 1943. The o b j e c t i v e s 
of the program were t h r e e - f o l d : 1) to t r a i n a corps of young" Mexican a g r i c u l t u r a l 
students and t u r n the r e s p o n s i b i l i t y f o r the leadership of the program over to 
t r a i n e d Mexican personnel as soon as p o s s i b l e , 2) to e s t a b l i s h a network o f 
a g r i c u l t u r a l experiment s t a t i o n s and 3) to launch agressive i n t e r d i s c i p l i n e 
research programs to develop technology capable of i n c r e a s i n g the y i e l d s of 
corn, wheat and beans to put t h i s technology to work on farms as soon as r e l i a b l e 
research r e s u l t s were developed. I j o i n e d Dr. J . G. Harrar , the d i r e c t o r of the 
program, who subsequently became president of the R o c k e f e l l e r Foundation, and 
Dr. E. J . Wellhausen, who was then i n charge of com res e a r c h , about a year a f t e r 
the program was begun, and have worked ever s i n c e i n f o r e i g n a g r i c u l t u r a l develop-
ment i n many L a t i n American, Asian and A f r i c a n n a t i o n s . 
Mexico's greatest o b s t a c l e to improvement of i t s a g r i c u l t u r e when the program 
was i n i t i a t e d , was shortage o f t r a i n e d s c i e n t i s t s . To t h i s day t h i s continues 
to be the greatest obstacle to improving the a g r i c u l t u r e i n developing c o u n t r i e s . 
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Gxperience, f i r s t i n Mexico and subsequently confirmed elsewhere, has shown i t 
takes from 15 to 20 years to s e l e c t and t r a i n a s u f f i c i e n t number of t o p - f l i g h t 
s c i e n t i s t s to take over management and e f f e c t i v e l y operate a n a t i o n a l research 
and extension program. 
I t took twelve years (1944-56) to develop the new technology to make Mexico 
s e l f s u f f i c i e n t i n wheat p r o d u c t i o n . I t remained s e l f s u f f i c i e n t i n wheat 
production u n t i l 1976 when i t again began to be overwhelmed by p o p u l a t i o n growth, 
eventhough per acre y i e l d s continued t o i n c r e a s e . The n a t i o n a l average wheat 
y i e l d s have in c r e a s e d from 11 bushels per acre i n 1944 to 52.5 bushels i n 1980. 
During years with favorable weather the best farmers produce 105-110 bushels 
per acre compared to 30 bushels i n 1944. 
During the 1960's i t became apparent that much o f the wheat production 
t e c h n o l o g y—in c l u d i n g the high y i e l d i n g semi-dwarf v a r i e t i e s - - t h a t were developed 
i n Mexico, could he used s u c c e s s f u l l y i n many other p a r t s of the world when 
proper adjustments were made i n agronomic p r a c t i c e s to f i t l o c a l s o i l and c l i m a t i c 
c o n d i t i o n s . 
We have had the s a t i s f a c t i o n of seeing wheat production i n both India and 
Pakistan t r i p l e and that of Turkey double s i n c e 1967, a t t r i b u t a b l e i n a large 
part to research done i n Mexico during the 1950's and e a r l y 1960's and ''trans-
p l a n t e d , " a f t e r extensive t e s t i n g , to these c o u n t r i e s i n the p e r i o d o f 1962 to 
1966. Other c o u n t r i e s which have a l s o made notable progress i n i n c r e a s i n g 
wheat p r o d u c t i o n , 
